STAT3 contributes to the mitogenic response of hepatocytes during liver regeneration.
STAT3 is rapidly induced during liver regeneration in an interleukin 6 (IL-6)-dependent fashion, and IL-6 is required for normal liver regeneration. We wanted to know whether STAT3 was also required for liver regeneration but disruption of the STAT3 gene during embryonic stages causes lethality. Therefore, an albumin promoter-driven Cre-loxP recombination system was used to create a STAT3 deletion in the adult mouse liver to study the role of STAT3 in liver regeneration. After partial hepatectomy, there was virtually no STAT3 RNA or protein induction in Alb(+) STAT3(fl/fl) livers. STAT3 DNA binding activity was also absent in Alb(+) STAT3(fl/fl) livers. Unlike in control livers, STAT1 was activated in STAT3 conditional-mutant livers posthepatectomy. Hepatocyte DNA synthesis at 40 h posthepatectomy in Alb(+) STAT3(fl/fl) livers was reduced to approximately one-third of the control. Alb(+) STAT3(fl/fl) livers had abnormalities in immediate-early gene activation that largely correlated with but were not identical to those seen in IL-6-/- livers. G(1) phase cyclins including cyclins D1 and E had lower expression levels in Alb(+) STAT3(fl/fl) livers, indicating an abnormal G(1) to S phase transition. Therefore, STAT3 accounts for part of the DNA synthetic response of the hepatocytes during liver regeneration, which cannot be compensated for by induction of STAT1. Normal activation of the MAPK pathway in Alb(+) STAT3(fl/fl) livers reinforces the fact that at least part of the effect of IL-6 on hepatocyte proliferation is not mediated by STAT3. This study provides the first in vivo evidence that STAT3 promotes cell cycle progression and cell proliferation under physiological growth conditions.